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a human behavior-based theory of the link between the No About Face on Houses
olfactory stimulus and olfactory percept. in the Fusiform Face Area!Finally, we would like to conclude by highlighting a
point of agreement across these studies. Both studies
agree that specific percepts and discriminations can be
generated rapidly, within the 200 ms range. These time Yovel and Kanwisher (this issue of Neuron) altered
frames combine with similar time frames revealed in upright and inverted face and house characteristics
human odorant-dependent sniff modulation (Johnson et during a same-different task. The right fusiform face
al., 2003) to suggest that olfaction canbe fast and should area (FFA) was more active to faces than houses but,
not be thought of as strictly a slow process. Vision is unlike behavior, was unaffected by spatial configura-
commonly thought of as a fast process. However, tion or parts manipulations. These data raise interest-
whereas visual detection can be very fast, visual dis- ing questions regarding the relationship of brain acti-
crimination can be slow, on the order of seconds, de- vation to observed behavior.
pending on the task (Luce, 1986). Similarly, whereas
some olfactory computations and perceptual discrimi- The excellent fMRI study described in this issue of Neu-
nations are undoubtedly reliably made within less than ron (Yovel and Kanwisher, 2004) is built on a very rich
200 ms, others evolve over time. Thus, Thackeray may bedrock of human behavioral literature on face recogni-
have known within less than 200 ms that an odorant tion. Behavioral impairments in face recognition in nor-
was present, but we think that it may have been nearly mal subjects can be induced by inverting or altering the
seconds-worth of processing, startingwith rapid spatio- spatial relationships between the parts in the face—as
temporal mechanisms (Spors and Grinvald, 2002), fol- shown in classic papers such as Yin (1969) and Sergent
lowed by a slower evolution of firing patterns, all influ- (1984) and an early review by Valentine (1988). The cur-
encedby top-downmodulatory input (Kay andFreeman, rent study adds to the debate regarding the putative
1998) related to past memories (Wilson and Stevenson, role of the FFA in face processing. The FFA and its
2003), before he could safely conclude—the truffles specificity to face processing was originally proposed
were coming! by Kanwisher et al. (1997) and McCarthy et al. (1997),
questioned by Gauthier (e.g., Gauthier et al. 2000), and
most recently the debate has been continued by Grill-
Spector et al. (2004) and Rhodes et al. (2004).Rehan M. Khan and Noam Sobel
Yovel and Kanwisher’s fMRI study is important for aHelen Wills Neuroscience Institute
number of reasons. First, they have made a set of fairlyUniversity of California, Berkeley
elaborate predictions (see their Figure 2) for behaviorBerkeley, California 94720
and observed activation patterns in the FFA based on
the extensive behavioral literature and on previous neu-
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roimaging studies. Second, they test these hypotheses
on regions of interest in the right and left FFA definedAbraham, N.M., Spors, H., Carleton, A., Margrie, T.W., Kuner, T.,
and Schaefer, A.T. (2004). Neuron 44, this issue, 865–876. a priori using a functional localizer task. The stimulus
categories selected in the activation task have beenFirestein, S. (2004). A code in the nose. Science’s STKE, pe15. DOI:
well tested in the behavioral literature and, importantly,10.1126/stke.2272004pe15.
activation conditions do not appear to be confoundedJohnson, B.N., Mainland, J.D., and Sobel, N. (2003). J. Neurophysiol.
by difficulty. Third, activation outside the right and left90, 1084–1094
FFA, in regions sensitive to objects relative to faces,Kay, L.M., and Freeman,W.J. (1998). Behav. Neurosci. 112, 541–553.
has been examined. Fourth, the knowledge gained in
Laing, D.G. (1986). Physiol. Behav. 37, 163–170.
this study has provided new insights into how the FFA
Laurent, G. (2002). Nat. Rev. Neurosci. 11, 884–895. and surrounding ventral extrastriate regions respond to
Leon, M., and Johnson, B.A. (2003). Brain Res. Brain Res. Rev. these experimental manipulations and raises a number
42, 23–32. of questions for future research.
Luce, R.D. (1986). Response Times (Oxford: Oxford University Yovel and Kanwisher’s data indicate that the right FFA
Press). responds vigorously to the presence of a face and is
Sobel, N., Khan, R.M., Hartley, C.A., Sullivan, E.V., and Gabrieli, J.D. not influenced by parts or configural judgments. The
(2000). Chem. Senses 25, 1–8. right FFA seems to act as a face detector—consistent
Spors, H., and Grinvald, A. (2002). Neuron 34, 301–315. with the concept of the domain-specific mechanism.
Contrast these data to the behavior of the left FFA: whileUchida, N., and Mainen, Z.F. (2003). Nat. Neurosci. 6, 1224–1229.
there was no difference in activation strength for partsWilson, D.A., and Stevenson, R.J. (2003). Neurosci. Biobehav. Rev.
versus configuration judgments for faces, significantly27, 307–328.
greater left FFA activation was observed for judgmentsWise, P.M., and Cain, W.S. (2000). Chem. Senses 25, 247–265.
of changes in house parts relative to configuration. Like
Youngentob, S.L., Mozell, M.M., Sheehe, P.R., and Hornung, D.E. the right FFA, the left FFA also responded much more
(1987). Physiol. Behav. 41, 59–69.
vigorously to faces than houses. Unlike its right counter-
part, however, the left FFA had greater activation for
parts relative to configural judgments for houses. This
suggests that activation in the left FFA is influenced by
the type of judgment being made on nonface stimuli.
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Rhodes, G., Byatt, G., Michie, P.T., and Puce, A. (2004). J. Cogn.This is again an interesting contrast with activation in
Neurosci. 16, 189–203.the lateral occipital complex (LOC) (Malach et al., 1995).
Sergent, J. (1984). Br. J. Psychol. 75, 221–242.The LOC, as defined a priori in a functional localizer as
Valentine, T. (1988). Br. J. Psychol. 79, 471–491.showing preferential activation to objects, generated
Yin, R. (1969). J. Exp. Psychol. 81, 141–145.a significantly larger response to the parts judgment
Yovel, G., and Kanwisher, N. (2004). Neuron 44, this issue, 889–898.relative to the configural judgment, consistent with the
idea that this region processes information related to
object parts and wholes.
These data stress the importance of examining the
response properties of more than one brain region in
these sorts of studies, in addition to screening the data
for unexpected activation foci. Yovel and Kanwisher’s
data raise a number of questions (as do the data from
other neuroimaging studies in the area): How does the
brain process inverted faces and nonfaces, given that
behavioral judgments are clearly compromised by stim-
ulus inversion? Will a set of activation tasks that elicit
different patterns across the right and left FFA and LOC
allow us to fully understand how the observed behavior
can come about? What other regions of brain, other
than right and left FFA and the LOC, are required for
this type of processing? Are the structures active in
parallel, and if so, what are their relative functional roles?
Is there a structure that is the cart, and is there a horse?
Does one inhibit or excite another? Is fMRI the appro-
priate technique with which to disentangle these pro-
cesses? If so, then what is the level of spatial resolution
that is needed to succeed in this endeavor? This is
pertinent given that it is has been postulated that the
cortex of the fusiform gyrus may have distributed repre-
sentations for different object categories (Haxby et al.,
2001) or be made up of category-specific cortical
patches (Puce et al., 1999, Figure 10). Finally, we should
perhaps consider using hemifield stimulus presentation
for fMRI studies that evaluate face processing, given
that behavior studies examining the same issues were
often conducted using these techniques (e.g., Sergent,
1984).
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